Macarthur, A. M. and Fountain, S. W. (1977) . Thorax, 32, [668] [669] [670] [671] [672] . Intracavity suction and drainage in the treatment of emphysematous bullae. Patients with large intrapulmonary emphysematous bullae present a considerable therapeutic problem, particularly if their respiratory reserve is low, because of the risks of open operation. The method of draining intrapulmonary cavities, pioneered by Monaldi for the treatment of tuberculosis, is here described as applied to emphysematous bullae.
Thirty-one patients were treated by intracavity suction and drainage. There were two operative deaths (6-5%). Apart from infection, no other significant postoperative complications ensued. Radiographic improvement occurred in all patients but one (96-7%). Where forced expiratory volume in one second and vital capacity were measured improvement was obtained in five out of six patients. Symptomatic improvement, which generally corresponded well to improvement in respiratory function tests, occurred in 28 patients (90 3%), all but one of whom survived.
A wide variety of surgical procedures has been advocated for the treatment of emphysematous bullae. The use of plication (Benfield et al., 1966; Fitzgerald et al., 1974) , local excision (Wesley et al., 1972) , segmental resection (Head et al., 1960) , lobectomy (Woo-Ming et al., 1963) , and even lung transplantation (Veith et al., 1973) has been reported, with variable results, but mortality from these procedures in some groups is high (HughJones et al., 1966; Belcher, 1974) .
The predictive value of preoperative respiratory function tests, however sophisticated, remains in doubt and thus the criteria on which case selection for surgery is based are not universally established (Knudson and Gaensler, 1965) .
Intracavity suction and drainage was originally described by Monaldi (1938 Monaldi ( , 1947 , its purpose being to relieve tension in a tuberculous cavity.
The method was first used in the treatment of emphysematous bullae in 1946, by John Alexander (personal communication, 1950) , and was later more widely adopted (Head and Avery, 1949) .
Patients
The patients were treated at three hospitals. The first operation was in 1952, and the majority of operations have been performed by one of the authors (AMM). All the patients were longstanding sufferers from chronic bronchitis and emphysema, who had undergone prolonged medical treatment. They all had radiographic evidence of substantial intrapulmonary emphysematous cysts and were considered unfit for thoracotomy because of their poor respiratory function. Twenty-eight men and three women were treated.
Procedure
A two-stage procedure (Head, 1946) More recently, extensive pre-and postoperative respiratory function testing has been performed, the details of which are documented elsewhere (Pride et al., 1970; . Among those tests most closely related to observed symptomatic improvement are FEV1 and VC, which are recorded in Table 2 . Postoperative testing is routinely carried out at three months. One patient (HW, Table 2), symptomatically improved on discharge from hospital, has been lost to follow-up.
In Table 3 , percentage postoperative increase in respiratory function is compared with radiographic and symptomatic improvement.
Figures 1 and 2 illustrate the optimum result obtainable. (Pride et al., 1970) . Second, and more important, even if the bulla is relatively unventilated, as it enlarges it not only destroys surrounding lung tissue but also compresses potentially functioning lung. Removal of the bulla thus permits expansion of collapsed alveoli, decreases airway resistance, and increases dynamic compliance (Rogers et al., 1968) . The principal indication for surgery, therefore, is the demonstration of a single large bulla with evidence of surrounding lung compression, the vanishing lung syndrome (Ray et al., 1976) . Sung et al. (1973) suggest that one-third of the lung field should be involved for surgery to be of value. The importance of these two concomitant factors has been stressed (Wesley et al., 1972) , and in this and other series less good results have been obtained in patients with multiple small cysts. As might be expected, the results of operating on patients with diffuse, non-bullous emphysema were not encouraging (Brantigan et al., 1959; Head et al., 1960) .
The use of tests of whole lung and regional respiratory function, both to predict the value of surgery and to assess its results, is described in detail elsewhere (Pride et al., 1970 (Pride et al., , 1973 . Correlation with symptomatic improvement has been variable, but forced expired volume in one second and vital capacity have been the respiratory function tests found most closely to correlate with the clinical results. It is still not possible, however, to predict quantitatively which patients will benefit from surgery, and, in conjunction with radiographic evidence of both bulla size and surrounding lung compression, reliance must be placed principally on symptoms (Belcher, 1974; Ray et al., 1976) .
Although good results have been obtained from a number of operative procedures, formal thoracotomy has a high mortality rate in patients with poor respiratory reserve (Brantigan et al., 1959; Hugh-Jones et al., 1966; Belcher, 1974) . Lobectomy, in particular, has been criticised on the grounds that it involves the resection of functioning as well as non-functioning tissue (Knudson and Gaensler, 1965) . Plication may be time-consuming, and prolonged intercostal drainage may in any case be required to deal with persistent air leaks after procedures involving formal thoracotomy (Fitzgerald et al., 1974) . Although this may represent no more than an inconvenience to the patient, the situation occasionally arises where a persis'ent pneumothorax embarrasses respiratory function sufficiently to necessitate artificial ventilation. A vicious circle is then set up whereby the ventilatory pressure required keeps the air leak patent, preventing absorption of the pneumothorax, and a significant proportion of the tidal volume passes out through the intercostal drain.
It is suggested, therefore, that intracavity suction and drainage represents a simple, safe, speedy, and effective treatment of emphysematous bullae in patients considered to be a bad risk for formal thoracotomy.
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